Differentiation of two respiratory areas in the cat medulla using kainic acid.
Kainic acid (KA) was used to destroy neuronal perikarya in different areas of the brainstem. Single KA microinjections were performed in 30 anaesthetized, vagotomized, artificially ventilated cats. Consequences were studied on the phrenic nerve activity (PNA) and blood pressure. We observed changes of the PNA unrelated to blood pressure alteration. Destruction of the dorsal respiratory area (DRA) including the nucleus tractus solitarius at the obex level produced a 40% decrease of the PNA frequency. Destruction restricted to the lateral part of the ventral respiratory area (VRA1) including the ambiguus nucleus induced a 60% decrease of the integrated PNA amplitude followed by a 40% increase of PNA frequency. These latter effects were also observed after destruction inside the infra solitary reticular formation (ISRF). No effect was observed after destruction in other brain structures. We concluded that ISRF and VRA1 form a single ventral bulbar respiratory area. This area controls respiration in a way different from that of the dorsal respiratory area (DRA).